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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re U.S. Patent Application of 

SHIMAMOTO et al. 
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Filed: Concurrently Herewith 

For : Fabricating Method of Semiconductor 
Integrated Circuits 



Honorable Assistant Commissioner 

for Patents 
Washington, D.C. 20231 

REQUEST FOR PRIORITY 
UNDER 35 U.S.C.§119 
AND THE INTERNATIONAL CONVENTION 

Sir: 

In the matter of the above-captioned application for a United States patent, notice is 
hereby given that the Applicant claims the priority date of January 31, 2001, the filing date of 
Japanese patent application 200 1 -0243 89. 



The certified copy of Japanese patent application 20Q 1-0243 89 is being submitted 
herewith. Acknowledgment of receipt of the certified copy is respectfully requested in due 
course. 
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Stanley P. Fisher 
Registration Number 24,344 
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( c ) MS Mf 0>4tt* * *ih L T MiB¥##g*t©Mg £ T 5 If! 3 tf>X@ £ £ 

[fhifcEs] t&ia^oDxejcfc^T, trjia^^i^<D^^ffi^o. i 
Tor rJt^Tlc^Si^CBuia^b^xi:^'l4^xi:S:^b, ffffH¥#tt 

3(1, 2*fctt3K*6D^#flcS*ia»KiB©3BBi*S5. 

im^me] tuiam2cDx^tcfev>T, Btfia^^i^o^^jE^o. 5 

Tor r«TKlft*J:^JC«9K»fttt^Xfc^»tt*Xfc*jK^4:t:«»U 
fctSfM 1 , 2 * fete 3 £tt®¥*#MmB£tt®S££tt. 

mwzm^&mm&2<z>j:mz&^T. mmm^\H<Dmm$-&tfo. itot 

ffriBj£l££«<Bl&fli#E# 0 . 1 T o r r J£U:tC££ «fc 5 tCfus3^fc1£#:* £ 
JK*4&MV^f&a^2©XgJC;l3^T, taiB/£lg^rt©^i#ffi#0. 5Tor 
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5 T o r r JS*TJCfc£ «k "9 ICf&iBSfc'ffcttjtf * ttft&ifx £ fc&^-T £ r (C J: 

frr—VJ* [Ru (C 5 H 5 ) 2 ] , t?X (**fri/9w<y#*?^=.Jl) )V 
-x"— ?A [Ru (CH 3 C 5 H 4 ) 2 ] „ tr*. (x^*/ $7x-/i0 ;i,t- 
-?7h. [Ru (C 2 H 5 C 5 H 4 ) 2 ] , hV (i?¥Au4)V*$-}-h) ^f-9A 
[Ru (C 1;l H 19 0 2 ) 3 ] , Ru (OD) 3 ©cp3^e>S«nfe^3&<fc ; b 1S3^ 

bt^tisrt i > 2 * fcii 3 mm&^mfammm&mm 
. l --7n/\V-;K 2--^n^v-;K >f v ^f;i/7;i/3-;K 

2--/^7-;K ^x^x-^K i/MV^D^jl/l-fil/ 
^e>«^Stl&ri:S:#«i:'rsit^l, 2. 3, 6. 8£fc«9fBsl<Z>¥# 
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( c ) fc*ih b T frffB¥#tt««tMg £ T If § g 3 ©XS £ 
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9] wmtw^ o 2 . n 2 o. h 2 o. no 2 . o.** 
* b *tf*i fciMK < 1 ********** *&®tt*m*m i~i8«, 

I "* S20] «««*^ N 2 . He. Ar. Ne. Xe« 
[0 0 0 1] 

u) *#*Mt»tf Sft^tt^s*, (cheBical Vapor Deposition;CVD) 
[0 0 0 2] 

ra*®8«] 

DRAM (Dynamo Sandc Access Neaor,) «. SK h 9 y , fc , n| _ 
IT. #^6-24 4 3 64 ^cjtfttf. 

TT ^ •§ „ 

[0 0 0 3] 

***** ^^"^MMlttTUwj. Ta 2 0 5 *f«, 
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#2001-024389 



■iwttmtsA. Jt«s^uye^->un^ mfcK (SiON) CftsA 

[0 0 04] 

(Pt) «ft*#**Sft T %,»«ttt < |o^ = ^ A (Ru) ^ „ 
f*A (I r) *S^MIM(Hetal Insulator hU!)l» msfttkls 

[0 0 0 5] 

•M^tacMsjMMsr^^ 

* (Chenica, vapor Deposition; CV D) ffiC«R„ 1S «« assMl 
[0 0 0 6] 

(e) t^TM,**. 0tt . £ TKiB&am tfc> 
[0 0 0 7] 

*> CTiN) «45;t. j7 g 19£ffaw ^ fe ^^^ 7s ^ 

6 ffiK#2 0 0 1 -3 0 9 
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a«J«*l 0 0 0 nm©*^^S/4rasMW»ft»K3feJi«-r* (016 (a)) 
[0 0 0 8] 

^^1 ©JtfflSCDAUTMl 9 fcfc, T^RuliilP oly-Si^7^U0 
[0 0 0 9] 

^»JBIW»ft»III2©*lif*T?iDXb, ^?L8$r^-re (Hi 6 (b) ) . 
[0 0 10] 

#CtC, Jiga«g?L8WK:lR^3 0 nmCDRuJK4 aSriiSfTS- I©Rul4 
ate, #|j*.tfRu (C 5 H 4 C 2 H 5 ) ^m^t.'t Z> C V D&tC J: o T^i"S ( 
01 6 (c) ) . 

[0 0 1 1 ] 

tC«fc*J. ^?L8F^{C^^$:#oT^Rum^4^^$tl^ (016 ( d ) 

) o 

[0 0 12] 

mx\mit*y*to (Ta 2 o 5 ) frbftzmmi o nmwusmmfoms 

SrCVD^Ciot^tSo m^X. 4 0 0°C~7 0 OTXD^fti^l&fi 1 

*vrti/2tf%mir2> (01 6 (e) ) „ 
[0 0 13] 
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#*>#>ofco JgjaM^^mtttt (TEM) SrffiVxT, ^r^Ai/^0liI5:#»C 
W^fcJfe*, TiRuli4 rll 9 iKDlMCMs^*:/ (T i o 2 ) 

Jt«©fc«), Ti5Rutt4^l^ (SI 6 (d) ^) , ^flSftil (T 
a 2 0 5 m) 5 S 1 1 * < ^ft^Xfffi^^ 5 0 0 TC, 1 &n®*M 

[0 0 14] 

-2f, HC<TEM*«tS*^e>, H?§§«#il (Ta 2 0 5 I) 5 ©fctUffciM 

hftt>fr-ot=.« TSPRum@4(D^S:^^, *&1 0 nm©^C^S©^«£l?IHI 
£tCD*^V^m^T*&o£#> Ta 2 0 5 IS:CVD^j;otMU 6 50 

tlcTSiRutf4*Wt-5fc&i:f]it't5o 
[0 0 15] 

[0 0 16] 

[0 0 17] 
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[0 0 18] 

?W<y*VnL-Jl) [Ru (C 5 H 4 C 2 H 5 ) 2 ] , Ru (OD) 3 £ 

^ST*©ft(Z)fc?X (*/2uKy$ t/ni-jv) VJU [Ru (C 5 H 5 ) £ ] , 

tf^ (*^l/2/*D^>*$?:n-;i,) JV^-V^ [Ru (CHgC 5 H 4 ) 2 ] % h 
V (^hT/ln-r^^^^-h) [Ru (c n H ig o 2 ) 3] K:oV*T*|# 

bfc Q *<D&Mt.&m£.mit& (0 2 ) 55f^Sr^Hii-rs#^ 

[0 0 19] 

CVDfcRfg*fc:;i3V*T\ fi^f-^AM^X, & 

£jibT?:n/\_t:fc^Abfc 0 N 2 ^9>;*:ff;*&tf:E/\©T8P***>S*A 
b, ^*>>*rt©jffi:f7#*frfctn; #£v^3lCS§Mbfc„ iftlMOi^ 50 
TC~1 0 0TC©fij&glc##U N 2 ^ U 7^ bt^AtS r i: t 

^'JT^itCioT, ^«^-^Aft^©««&*S:^JKK:^il*i x 1 

0" 5 mol/minJ^±lCf[f , #T'^^> 0 HtffclfCfSKCo V*T tt, 1 5 0 TCjgftKHWfflr b 

»n-*K:j:oT«irbfc. fee, tfxmxw. &tmmz. mm<DM%iZM<?fc 

[0 0 2 0] 
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~ o b 3 

0 2 1 j 
10 0 2 2J 

3 o or lvtt^ ~ ^^^w 
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. mw&MmmmzmmztiT^z. mm^mm^^ (soosccm) 

ftMizmfrftt£\,^mm&Rumtpizm&L. ^M^izRum^m^^t. 
#^e>ti^ 0 mm@k$&Atf2 o s c c m&m^. ^mm^(DmmmmM 
itmnfrMiz&mtemz tzzzr-^ r u m^^<DMA^p^ ^ f>^§ 

ito r r MTiztez £ oizmmm&mtN zmmmzmm-t zztT-mnoR 

[0 0 2 3] 

oT®13 (b) <DW%i±lZ2 0 nmffiilORuIMtSt $??Ll*J^!® 
l: 1 n m~ 2 n m® R u i/- KM 5:Mt^ S„ R u £/— KlO^li, 

tff^0 2 ^$:#Abfe^ (l^>fcT6) „ Ruiz-KI^t^ (l/*/fcT2 
) i:it^LT%Ru^cfj©^^4^ft^ Lfeo Rui/-KIj!,?ii 

(USyfcTS) lCfeVNT> RuMnfr(Z)^*§:^mPS# (1 0 14 atom/cm 2 ) jg* 
[0 0 2 4] 

feCVDM^iltlfc. ^h^HKn^^> (THF) W:0. lmol/1 
®»Ru (C 5 H 4 C 2 H 5 ) 2 §:^$^^fc#f^MM$:MV^fe^$:M^C#^f 
^^T1^S= Ef7{C^f CVDmmZm^T. Ml^5sccm01/-h 

VfcM.imT'M.itLfrmz. N 2 *vVTX*£PklZ, M^lZ&^T0 2 tfx£. 
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*&#HTO3*l£ = THFtfX (6 X 1 0~ 2 mol/min) 0^Miil3 

0 0 s c cmK:*B^-r& 0 ^oT> ^^W©#^^fX ©#£E Sr^^tC-^ 

„ js^mA^mz. msoui/VQizjjkis&mvT'&Zo mm^^^^mmiz 
mm v^-t^&m & &o ^m^h<Dm^izit^xmmm^A^ <x%, 

[0 0 2 5] 

o mm*** ?:iAt5 3 £ ^igf§tf)S«iMi&5*^ < 3 d £ £ & 

f-fiAHiCiofei^ (l/->fc?9) fCfc^T. Ru]g|tp(Z>Mi* (1 
0 14 atom/cm 2 ) £k~T \Zffi'pX Z> 3. £ Ltc 0 f «)Ru i/- KI^Lfe 

[0 0 2 6] 

&,±XJ>t. CVDMiibTRu (C 5 H 4 C 2 H 5 ) 2 §r^$i±T^bfc^ 
, Ru (C 5 H 4 C 2 H 5 ) 2 ^lC^Ru (OD) g^fit'i^Ru < CH 3 C 5 

h 4 ) 2 , ru (c 5 h 5 ) 2 , ru (c n H ig o 2 ) 3 jco ^xmm^^mmv 
#THFicpse>1\ ;*#;-;k :n#y-;K :7p/w-;k :/#y-;K h;v 

(Dn^mnistco m8Kzti*<Dmwizm-tz>mmi/-'r>x%:££&>t=. 0 3 

3T% Ru (OD) 3 ^Ru (C n H ig 0 2 ) 3 & £©;fi«i#^CFiCi&ig£l§rtHt 
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[0 0 2 7] 

&>±T*it. cvDmm&ftMizmm (o 2 ) zm^xK n 2 o, h 2 o. no 2 
. o 3 &E<DMfc&tf*x%mm(D®m*:mmLr=. a fcjeu h 2 o, no 2 , o 3 

m^tit=.Rum^(Dm^^^izM-tsmwc^vr^(Dm^izjz^tm^.^n^ 
o jiia^M-e^ ^m&tfxtLxmm (n 2 ) t^t^ 

5He, Ar, Ne, X e *m^T%Mfc>t£^o 
[0 0 2 8] 

&±T^LfcRu]g|#&c^£^A£i*&V^&^ #fcA U Tj§i:lCT§PR 
[0 0 2 9] 

Ruiili fi^Jl 0 nmT*J^J?^|oIlC^3 0 nm©il$|:toRMOM 
J^-e^^tl^o #5^ll^<D^$#Mfc3£#>lC % ^i®^ffiU*fflV^\ Ta 2 o 5 
i$:CVD^:j:oTMU 6 5 0 CDUmVffi&itMmmitm-t Rul 
®^^®^:^$«3 0 nma±lZ^k-t t Z\X\ T a zO^Wk^feWt* & m 

[0 0 3 0] 

it. thfwcru (c 5 h 4 c 2 h 5 ) 2 ^mmvr=.^mmn^m v\ m^cdu 
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2 9 0TC) ©TO, 9. 7g/cm 2 (TaNl±) i:8. 8 g / c m 2 (£/ U 3 
[0 0 3 1] 

5©l/i/tfl OtaotRuI^U Rul0iffiTEMim^f)Ru 

^®fcffiv\, b^U ^fiia±©iM^^T 9 I i: {: J; o $ 
#if*U 4 0 0TCT'3 0nm£(±, 6 0 nmJ^T0¥^lS:to^^(:i 
^^fflofc. Sfc, -£*lJSU:©MI£ (4 0 0TC-8 0 01C) ^ft^Me>tl 

[0 0 3 2] 

©U-^m^ (±§PtMc+ivPPii) t§PR uliMto«ISI 

£©gB&£^Lfc*;©-e&£ 0 Ta 2 0 5 I(t Ta (OC 2 H 5 ) 5 £ 0 2 £ Srlf*^ 
#X£LT4 0 0t:~4 5 0°C©^T^J3cL£ o KJStt 1 Onmm. Ta 
2 0 5 Jg|$:7£j&Lfe^ ^cf»l?6 5 0r©^||ffcfl&#L3l£i£U $P)tC6 0 0iC 
©Ifcffcaft&S&fjofc. Hllj^f), RuM©^M^JK±©^SSrf?^rh 
ICcfcoT. 'J-i'iWWlhTO. fit, 4 0 0TCJSU:, 8 0 0"C 
«T©^SM^Hl? U -?«$£©;*;£ $^10 ~ 7 A/ c m 2 J^TlC«J0jT^ -5 
ri:§:Bmbfe 0 ZL©$gJHfcJ:, ®9 £#0 l o tc^f «fc 5 tc. Rul«t 

^n^©* % § }c & s tkft t mm tc -st-r & „ 

[0 0 3 3] 

, Ru (C 5 H 4 C 2 H 5 ) 2 J6WMC%Ru (OD) 3 ^Ifit»Ru ( CH 3 C 5 
H 4 ) 2 , Ru (C 5 H 5 ) 2% Ru (C n H ig 0 2 ) 3 CoV>T^©^$:a^b 
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m&&t>-&iz-D^Tit, »«c*«THFjcise>r, :e#/-;k i- 

^n/w-;K 2-^u7\v-;k v:/^-;b7;i/:3-;K i-:/#/-;ia 2 

[0 0 3 4] 

^jt^h^s^, cvDmxRumm&mz*mjimm^*xm&umx±v 
mizttVTm&fe&<Dm^Rximzm&T~£&z\hz%mht^ &±i*. cvd 

iz <fc § A y 7i^©g£>ffc &»«ts»*t,ftt}foT * . 
[0 0 3 5] 

mm<Dmm<Dmm] 
pat. ^mm(Dmm<Dmm^mmzm^^xmmizmm-t^ 0 mm&m 
m*wm-irz>t=.®>o>±m\zi6^Tm— «tB&^**%©fcm— ©«f-&&#u * 

[0 0 3 6] 

mmcDmm 1 ) 

^mm^mmx^ ^mmm-km^r=.cvDmiz-D^x. rmRummm^m 

©MfWx h Wtfm h *?£<l$:ffx ©*» A - > x £ Rf^-r * . gf 7 lcgg« 
M^bfe. I^fcttRu (C 5 H 4 C 2 H 5 ) 2 5:THFW:0 - lmol/ 

^7n-n>fn-7 (MFC) tcj:oT^*£i^Lfe#^im£, ftfl: 

«KZJ:oTiir^ ^CtSo fit, ^CttbfeRu (C 5 H 4 C 2 H 5 ) 2 MWfcT 

(o 2 ) ^iis^ts. ^ic, r^hu 



mitE#2 001-3092529 



#2 001-024389 



i £^t-3t*j-e&& 0 

[0 0 3 7] 

ccm, N 2 A7>XMi§:2 5 0 s c cm0I/-M'MU mmt^Wi 

&5To r rlZfflmhfc. 5 s c cm01/-ht«#TO©|t|^ 

U il|i:iil:50s ccm0I/-M^|&lfc. ZL©££. 1 3 0 0 sec 
mlCffi3t5THF^©M (6X 1 0~ 2 mo 1/mi n) #BI*&3*l*fc«> 

N 2 A^>x^7*X^*tt2 5 0 s c cm®ltt% Ng^-V U YiS'Xdy U— h*6 

5 0s ccm^S-ftSiiiicky, ffi^7©^:^3&^E:$:«r^fi-e i^^tc, 

©£*-^T*&S 0 3 0 nm©RuIM|, ft9UKft£K*tf;%0ai*&flE 
JhU N^t'JmM^llSOsccmicMlfc. N 2 7t^>X^^.^S 
S2 5 0 sccm©tJ-m5„ d©^T* 2 rfrl^Mbfc^fc, ?:n/\£ 

[0 0 3 8] 
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[0 0 3 9] 

Ru (C 5 H 4 C 2 H 5 ) 2 lCRgofc%®-e?fc<, Ru (OD) 3 ^mUT*mfo<D 
Ru (CH 3 C 5 H 4 ) 2 , Ru (C 5 H 5 ) 2 , R u (C n H 19 0 2 ) ^m^Z^I* 

^ thfj^^Mc, *#y-;K x-Zj-k^ i-yn/NV-;K 2-^n/w 
-;k ^fy^;i/7;i/3-;p % i-:/#7-;k 2->r#y-;K ym-^jt- 
■^;k e/W^n^i/ji-^;!/, ^ b Kn ti°^>. i, 4 

[0 0 4 0] 

(H^O^,2) 

g^S^fo mmm^P3 iZ^ ITORu (C 5 H 4 C 2 H 5 ) 2 *^^$tlTV> 
3*i^£WC;Ptf<5 0 Ru (C 5 H 4 C 2 H 5 ) 2 &1 5 0 XI iZ&& V t^tmiZ J: 
oTimtfc, HtffcU N 2 ^/x$:^r^i;T^X^bT^f|^^5fr-5o ^SttV 
^7n-H>hD-7 (MFC) {Ciotllbfe,, fit, ^^(JDiuTH^ 

^t^sii (o 2 ) xxtmorL, ifitiitN^t'jT^tt, tyx 
xmAts - fx y x &® 2 {c^-Tat y s „ 

[0 0 4 1] 
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N 2 A^y*jSX%t&*2 5 0 s c cmOU-M'MU ^Utili^i: <5D^ 
^^it*b-^[Ci:oT4^^T^x;\M?:2 5 0°C^T-#^Lfe o 
i o b, J&J!^l*!<5Dffi;fr$: 5 T o r r{:M» 

Jfc^Tfeffr-c**. Sot, RIKWHfttttcfe^t, «*»WfrW*K:* 
£&M;«:&<, ffiiJ©^:^^g&tt«;VA 0 3 0 nm®RuIMt, 
j&£^#;*£<Z>^£#ihLfc„ N^t'JT^iitt, 6 5 0 seem, 

[0 0 4 2] 

, A#T«P«S©y^^f bitten ot#^Mi0iII#^&S. Mi 
[0 0 4 3] 

JgU:© J: y, titf i^TD S^T^IBTOTt, AUTK 

Ru (C 5 H 4 C 2 H 5 ) 2 (CBSofe*»CDT?«5<, Ru (OD) 3 ^>ilt*ift©Ru 
(CH 3 C 5 H 4 ) 2> Ru (C 5 H 5 ) 2> Ru (C n H ig 0 2 ) g£#Hfc»-#K:o 

[0 0 4 4] 

(mm<Dmm 3 ) 
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Ru (C 5 H 4 C 2 H 5 ) 2 $:0. lmo 1/1 0lltTHF»^ib^il 
^SrM^fco lC^L£ji*jT?&S 0 _hgPRum@©^ 

/&B|J£, Ta 2 0 5 4 if©^m#:McDM7tic: iS'J-^ «^<Z>if* £ 

[0 0 4 5] 

2 9 0ttT'MtS o 3<Z>£^ N 2 ^'J7^tll00sccm, N 2 A 
^>X^X§:2 5 0 s c cmOU-h^U 3 ICMttfx £ 5 0 s c c m 

^ 5Tor rfc«ff#Lfc 0 #m^> 5 s c cm(Du-hx^mmu<Dmm^m 

h^ 6 5 0 sccmlC^§tt o Z.(Dk.^, 1 3 0 0 s c cmlCfStSTH 
F^fX©^ (6X1 0" 2 mo 1 /m i n) * [SI It fC Hi$£ £ *l S „ 
[0 0 4 6] 

-JTe*«. 7Onm0RuIMf, *»U«**©«|&&tFjLU N^t'J 
T;*f;*8&*£ 1 1 0 0 s c cmlCibt N g 7t^ 2 5 0 s c c 

m. i|^ii5Osccm0n-mS o 2^Kbfct{C 

[0 0 4 7] 
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v*±as Rums &mm<DWtm&&*&< 

mutt. ±mz73kvfc&m&<DWtm&te&z:WJ>2 

[0 0 4 8] 

<fc o r u«s^«ic^fs#H^ccf»cD^«t3itc«fc ^T&mmmznL 
%3aMBrffi*e*s. r©t§^ RuiK*©sft^s«:*isisjc-r«fc«), ^x^© 

#&BB;m]£g©lftSt#E#0. 5Tor T& i TKt£&£$K.mmit!X£N2 i! 

3 0nm©Rul$:Mt^fcS)i:, £#it£ T*©B£fg 

[0 0 4 9] 

&2/-4r>;*S:JB^5;i£:%»T?£5. r©35f^#AS/--?r>^5:H3 (b) KB 

§2 9 0tit#?gtS. d©££, N 2 ^t'J7^5:1100sccni, N 2 
2 5 0 s c cm© I/- tT?&|&U S&tClftlg^XS 5 0 s c c 

©JE:fr£5To r rJC«d«rUfc. 5 s c cmOl/ - bt'tmoM 

N 2 ;t7^Miii2 5 0 sccm©UT% N 2 ^'J7^© 
U-M6 5 0 sccmlC^Stfc, d©£#. 1 3 0 0 s c cmMt§ 
THF^CM (6X1 0" 2 mo 1/mi n) %>Eri$tC 
[0 0 5 0] 
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^T*&<5 0 3Onm0Rul$:7^WT^lCtIM<MLm # 
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